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ABSTRACT 
 
Annona muricata is an Indonesian medicinal plant commonly used as an anticancer agent. The 
finding of its strong antioxidant activity leads to the development of cosmetic products, particularly as 
antiaging cream. Formulation may influence thermostability and free radical scavenging activity of 
A.muricata leaf extract. The purpose of this study was to investigate the thermostability and free 
radical scavenging activity of A.muricata leaf extract incorporated in Gattefosse Skin Cashmere 
cream. Accelerated stability study utilizing climatic chamber at a temperature of 40ºC  2ºC and 
relative humidity of 75%  5% for 20 days of storage was used to evaluate thermostability. 1,1-
diphenyl-2-picrylhydrazil (DPPH) using spectrophotometer was used for free radical scavenging 
activity test. The result from physical properties including appearance of antiaging cream, pH, 
viscosity and rheological properties of each formula showed that all of the formulas were stable at a 
temperature of 40ºC  2ºC and relative humidity of 75%  5% for 20 days. Free radical scavenging 
activity using DPPH showed high antioxidant activities from the A.muricata leaf extract in the 
Gattefosse Skin Cashmere cream. We concluded that A. muricata leaf extract could be developed into 
natural antiaging cosmetic product. 
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INTRODUCTION 
Annona muricata or also well known as graviola, soursop, paw-paw, guanabana and sirsak is 
one from 2300 different species of Annonaceae family. This specific species is mostly grown in 
tropical-subtropical areas, for example South and North America, India, Malaysia, Nigeria, also in 
Indonesia. Currently, A. muricata is widely used in food and beverage industry, as well as in herbal 
medicine mainly as potent anticancer agent (Moghadamtousi et al., 2015). Previous research proved 
that Annonaceous  acetogenin from A. muricata leaf extract has been beneficial on repairing 
pancreatic tissues, which subjected to Streptozotocin-induced oxidative stress and succeeded to 
diminish pancreatic oxidative damage produced by Streptozotocin (Adewole and Ojewole 2009). 
Annonaceous acetogenin in A. muricata leaf contains high antioxidant activity that can potentially be 
developed into a promising natural antiaging cosmetic. 
Antiaging cosmetic products can be developed through incorporating A. muricata into oil in 
water emulsion based formulation. There are several cream bases that have been widely used in the 
market as a vehicle for antiaging from natural extracts. One of the most commonly used creams 
recently is Gattefose Skin Cashmere. Formulation may affect the efficacy of the extract on antioxidant 
activity as well as its thermal stability. 
Accelerated stability study is one of the most common and widely used studies for 
thermostability. The test is similar to a real-time stability test using climatic chamber that is performed 
to provide the shelf life of product under appropriate storage condition, but in a relatively short time. 
This test is usually performed less than 3 months to forecast the 1-year shelf life of the product. 
Furthermore, the condition for product storage in accelerated stability test is usually performed at 
temperature of 37ºC, 40ºC and 45ºC with relative humidity of 75% and might different each country 
depending on the climate zone. The assessment criteria for this test are the physical conditions of the 
product including its appearance, odor and color, pH, viscosity and phase separation (Association 
2004; Bajaj et al., 2012). 
The determination of free radical scavenging of A. muricata leaf extract was done by using 1,1-
diphenyl-2-picrylhydrazil (DPPH) with spectrophotometer. This study is very important as a 
preliminary study to know the strength of the free radical scavenging activity from the A. muricata leaf 
alone, before formulated into an antiaging cream. We concluded that the  A. muricata leaf extract has a 
very strong potential as an antioxidant with highest antioxidant activity observed on ethanolic extract 
of the A. muricata leaf. Furthermore, the thermostability of each formula could be observed from 
accelerated stability study in which each formula was being evaluated after 20 days in a controlled 
high temperature storage for their physio-chemical properties such as appearance, odor, color, pH, 
viscosity, rheological properties and antioxidant activity. 
The purpose of this study was to investigate the thermostability of an antiaging cream containing 
A. muricata leaf extract and to know the strength of the free radical scavenging of the A. muricata leaf 
extract alone. Additionally, we evaluated how far A. muricata leaf extract could enhance the 
antioxidant activity from the Gattefosse skin cashmere cream and also kept the product remain stable 
in high temperature. 
 
MATERIALS AND METHOD 
Materials 
A. muricata dried leaf was purchased from Materia Medica (Batu, Malang, Indonesia), DPPH 
and glycerin were purchased from Sigma-Aldrich (St. Louis, MO, USA).The antiaging skin creams 
were prepared based on the ingredients listed on Table I. There were 3 formulas using a similar cream 
base, Formula F1 was cream based without active ingredients, Formula F2 contained 5% of water 
extract from A. muricata leaf and Formula F3 contained 5% of ethanolic extract from A. muricata leaf 
as an active ingredient. 
Pharmaciana ISSN: 2088 4559; e-ISSN: 2477 0256  
 
Thermostability and Free… (Aldo et al.,) 
 
 
 
 
13 
Table I. Ingredients, suppliers and composition (%weight) of the gattefosse skin cashmere cream 
 
Components (INCI) Suppliers %w/w 
Cetyl Alcohol, Glyceryl Stearate, 
PEG-75 Stearate, Ceteth-20 and 
Steareth-20 
Gattefosse SAS

 (St. Priest, France) 3.00 
Cyclopentasiloxane and 
Cyclohexasiloxane 
Dow Corning

 (Michigan, US) 4.00 
Caprylic/Capric Triglyceride Gattefosse SAS

 (St. Priest, France) 3.00 
Tocopheryl Acetate 
Zhejiang Medicine

 (Xinchang, 
China) 
1.00 
Jojoba Oil Dessert King

 (Mexico, US) 1.50 
Propylene Glycol Dipelargonate Gattefosse SAS

 (St. Priest, France) 4.00 
Phenoxyethanol Sigma-Aldrich

 (St. Louis, US) 0.70 
Glycerin Sigma-Aldrich

 (St. Louis, US) 4.00 
Butylene Glycol Sigma-Aldrich

 (St. Louis, US) 2.00 
Carbopol ETD 2050 Lubrizol

 (Ohio, US) 0.15 
Xanthan Gum Rhodia

 (Mumbai, India) 0.30 
Sodium Hydroxide Sigma-Aldrich

 (St. Louis, US) 0.30 
Perfume Soyeux 
Expressions Parfumees

 (Grasse, 
France) 
0.20 
Water - ad 100 
INCI= International Nomenclature of Cosmetic Ingredients. 
 
Preparation of  skin cream 
Formula F1 consist of base skin cream formula which prepared by dispersing Carbopol ETD 
2050 and xanthan gum into water under stirring. Glycerin butylene glycol was then added into water 
and heated to 75ºC (water phase). The oil phase consist of  Cetyl Alcohol, Glyceryl Stearate, PEG-75 
Stearate, Ceteth-20 and Steareth-20, Cyclopentasiloxane and Cyclohexasiloxane, Caprylic/Capric 
Triglyceride, Tocopheryl Acetate, Jojoba Oil, Propylene Glycol Dipelargonate and phenoxy ethanol 
were heated at a temperature of 75ºC. Oil phase and water phase were mixed by 5,000 rpm speed for 3 
minutes at 75ºC. Sodium hydroxide (10% sol) was added and cooled under normal stirring until 35ºC 
temperature was achieved, perfume was then added, and cooled completely. In formula F2, the water 
leaf extract was first incorporated into water phase before heating, then skin cream was prepared as 
formula F1. While formula F3 the ethanolic leaf extract was first incorporated into oil phase before 
heating. And manufacturing process was following Formula F1 preparation.  
 
Accelerated stability study 
To obtain thermostability data of the skin cream at all formulas, an accelerated stability study 
was conducted for 20 days by using climatic chamber with a temperature of 40C  2C and relative 
humidity of 75%  5%. Parameters that have been measured were organoleptic, pH, rheological 
properties, and antioxidant activity. Data were taken at day 0, 5, 10, 15 and 20. 
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Organoleptic 
The characteristics of the skin cream were determined by sensory for its appearance or 
homogeneity, odor and color. The homogeneity  of formulations  were  tested by visual appearance 
and by touch. 
 
pH 
Surface pH of each formula was measured using pH meter (Schoot lab 850, USA) by bringing 
the electrode into contact with cream surface and allowing it to equilibrate for 1 minute. 
 
Rheological properties 
Rheological properties were determined by using Brookfield DV-I type cone and plate 
viscometer (Ametek Brookfield, Middleboro, USA). Viscosities of skin cream in various rate of shear 
was measured by applying 2.0 g of sample on the stationary plate and raised into the position under the 
cone which was then rotated by speed motor on the rate of shear from 0.5-10 rpm. The rheological 
characteristic of the skin cream was determined by plotting viscosity as a function of rate of shear in 
the %torque at a range of 10%-100% (Mishra et al., 2014; Inoue et al., 2014). 
 
DPPH free radical scavenging test 
The DPPH free radical scavenging test was performed on skin creams Formula F1, F2 and F3 
before and after storage in climatic chamber for 5, 10, 15 and 20 days. Free radical scavenging activity 
was determined by dissolving 1.0 g of the skin cream into 50.0 mL of 80% ethanol (sample 
solution).1.0 mL of sample solution was mixed by 3.0 ml of 50.0 ppm DPPH solution and 1.0 mL of 
ethanol 80% in the glass tube, then incubated for 16 minutes under room temperature and low light 
condition. Absorbance of the solution was obtained from spectrophotometer (Shimadzu Corp.

UV-
1800, Kyoto, Kyoto Prefecture, Japan) at the wavelength of 520 nm using visible light detector. 
Antioxidant activity was calculated from Absorbance using equation as follows (Ratih et al., 2015): 
 
 
 
Data Analysis 
Data from pH, viscosity, and antioxidant activity were analyzed using one-way ANOVA of 
IBM SPSS

 Version 23.0 software (Armonk, New York, USA). 
 
RESULTS AND DISCUSSION 
Organoleptic result from each formula listed on the Table II shows that there was no significant 
change in the appearance and homogeneity of the skin cream before and after 20 days of accelerated 
stability study at a temperature of 40C  2C and 75%  5% relative humidity. Figure 1 shows that 
antiaging creams Formula F2 and Formula F3 containing A.muricata leaf extract differed in color. 
Etanolic extract  A.muricata skin cream showed darker color compared to Formula 2. While Formula 
F2, water extract A.muricata skin cream showed light brown color since the manufacturing process 
and Formula F1, cream based formula without any active ingredients showed white color. Diluted 
perfume that has been added to the formula in order to mask the strong odor from A.muricata leaf 
extract was creating pleasant odor and remained the same after storage. The physical appearances of 
all formulas were acceptable with the specific color and odor since an antiaging skin cream is intended 
to be used daily.   
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Table II. Organoleptic result of A.muricata leaf extract cream before and after accelerated 
stability test 
 
Days Formula 
Parameters 
Homogeneity Appearance Odor 
0 
F1 
Good 
No Change in 
Color 
No Change F2 
F3 
5 
F1 
Good 
No Change in 
Color 
No Change F2 
F3 
10 
F1 
Good 
No Change in 
Color 
No Change F2 
F3 
15 
F1 
Good 
No Change in 
Color 
No Change F2 
F3 
20 
F1 
Good 
No Change in 
Color 
No Change F2 
F3 
F1 = Formula 1 (Base Cream); F2 = Formula 2 (Cream With Water Extract of A.muricata Leaf);    F3 = 
Formula 3 (Cream With Ethanolic Extract of A.muricata Leaf). 
 
 
 
Figure 1. Skin Cream Appearance 
 
The antiaging creams are used mainly as daily creams to prevent premature aging on the skin. 
For this purpose, all of the formulated skin creams should be on the range of human skin surface, 
which is 4-6 to prevent irritation (Mishra et al., 2014; Ali and Yosipovitch 2013). pH results of each 
formula in Figure 2 showed that there were no significant differences on pH during storage. It means 
that all formulas had good pH stability. However there were significant differences in pH among all 
three formulas due to the addition of A.muricata leaf extract. pH on Formula F2 and F3 showed a 
significant difference compared to pH on Formula F1 because of the addition of A.muricata leaf 
extract as active ingredient. Surface pH of Formula F2 was higher than Formula F3 due to the 
difference of extract vehicle, whereas water on Formula F2 and ethanol on Formula F3.  
F3 F2 F1 
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Figure 2. Surface pH of  A.muricata leaf extract cream before and after accelerated 
stability test 
 
Rheological properties are the most important aspects in the formulation of skin creams. It plays 
important role in gaining information on whether the skin cream can easily spread on the skin and has 
a good consistency. Skin creams have viscosity ranging between 13.670 cps to 16.760 cps on 0.5 rpm 
using C41 cone spindle. The viscosity result of each formula before and after the accelerated stability 
test was conducted is listed on Table III. All skin creams formulas provided shear thinning 
characteristic, which can be seen from the decreasing viscosity by increasing the rate of shear. 
 There were no significant (p>0,05) differences on F1 compare to F2 (group a) and on F2 
compare to F3 (group b) based on viscosity, but there were significant (p<0,05) differences on F1 
compare to F3. The skin cream with ethanolic extract of A.muricata leaf, Formula F3, was the most 
viscous cream among others. It happened because ethanolic extract was added before heating process 
in cream manufacturing, leading to an evaporation of ethanol in the process and making the oil phase 
of the cream become denser and more viscous. Formula F2 has higher viscosity compared to bases, it 
related to the addition of 5% water extract A.muricata leaf as active ingredients. Furthermore, the 
ethanolic extract was more volatile than the water extract and both extracts were incorporated into the 
formula before the heating process. This made Formula F3 had loss extract vehicle in the process more 
than that of Formula F2, and made Formula F3 become denser than Formula F2. This explains why 
Formula F3 was more viscous than Formula F2.  
 
 
Table III. Viscosity result of  A.muricata leaf  extract  cream on 0.5 RPM before and after 
accelerated stability test 
 
Formula 
Day 0 
(cps) 
Day 5 
(cps) 
Day 10 
(cps) 
Day 15 
(cps) 
Day 20 
(cps) 
Statistical 
Analysis 
 
Sigg. 
1 14.560  14.430  13.950  13.750  13.670  14.072   
 
0,181 
 
0,519
 
2 15.950  15.450  14.680  14.440  14.330  14.970   
3 16.760  16.160  15.220  14.880  14.490  15.502   
 Statistical analysis result showed no significance difference between formula F1 and F2 (0,181) and F2 
and F3 (0,519) P (>0,005)  
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For  rheological properties of  Formula F1, Formula F2 and Formula F3 before and after the 
accelerated stability test was performed are illustrated on Figure 3, Figure 4 and Figure 5. All figures 
showed significantly decreased of viscosity on each formula during storage for 20 days. However all 
formula maintained similar rheological properties, which means all skin cream formula provided shear 
thinning systems or pseudoplastic behavior with time dependent properties and was considered as 
physically stable. 
 
 
 
Figure 3. Rheological properties of  A.muricata  leaf  extract cream (Formula 1) before 
and after accelerated stability test 
 
 
 
 
 
Figure 4. Rheological Properties of A.muricata leaf extract cream (Formula 2) before and 
after accelerated stability test 
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Figure 5. Rheological  properties of  A.muricata  leaf  extract cream (Formula 3) before 
and after accelerated stability test 
 
Based on Figure 3, Figure 4 and Figure 5, it can be concluded that all formulas showed a non-
newtonian pseudoplastic behavior since viscosity was decreased by increasing the rate of shear and the 
rheological characteristic of all formulas remained the same after the accelerated stability study, but 
the viscosity of all formulas decreased by time, which means all formulas had time dependent 
properties. According to Kwak et al. (2015), non-newtonian pseudoplastic (shear thinning) flow 
behavior is considered desirable for topical preparations since it improves the spreading of the product 
on the skin and it also indicates that the product has good spreadability on the skin (Kwak et al., 2015; 
European Commission 2016). Statistic result indicated that all formulas demonstrated no significant 
difference in viscosity, and exhibit the same rheological properties as their initial viscosity. Hence, all 
of the formulas provided good stability and good spreading on the skin. 
Moreover, antioxidant activities from all skin creams formulas were also measured.  DPPH 
method utilizing spectrophotometer before and after accelerated stability test was performed. Results 
from the antioxidant activity are represented as %inhibition and can be seen on Table IV. 
 
Table IV. Antioxidant activity of  A.muricata Leaf  extract  cream before and after accelerated 
stability test 
 
Formula 
Day 0 
(%) 
Day 5 
(%) 
Day 10 
(%) 
Day 15 
(%) 
Day 20 
(%) 
Statistical 
Analysis 
1 37,37  37,54  37,79  37,09  37,96 
 
37,55  
2 54,89 
 
54,78 
 
55,29 
 
54,26 
 
54,89 
 
54,82  
3 62,92 
 
62,32 
 
62,94 
 
61,62 
 
63,07 
 
62,57  
 
Statistical analysis result showed  Significance difference between each formula P (<0,005) 
 
Formulated skin creams containing A.muricata leaf extract showed good antioxidant activity 
and good stability during 20 days of storage. Based on the test result (Table IV), the skin cream 
formula containing A.muricata leaf extract had a strong potential to be developed as antiaging product. 
The skin cream base or Formula F1 already provided antioxidant activity that comes from ingredients 
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such as jojoba oil and alpha tocopherol, but the antioxidant activity result from Formula F1 was not as 
good as the other two formulas containing the A.muricata leaf extract, which were Formula F2 and 
Formula F3. The formulated skin cream containing ethanolic extract of  A.muricata leaf showed better 
results in antioxidant activity than the water based extract. From statistic result, antioxidant activities 
of all skin creams formulas were significantly different due to the addition of an active ingredient, 
which was A.muricata leaf extract. Furthermore, the water extract was more compatible to the formula 
since the skin cream formula consists mostly of water and is also more acceptable to the market. 
 
CONCLUSION 
 We concluded that the A.muricata leaf extract is a promising natural ingredient that might be 
developed into natural-based antiaging cosmetic. A.muricata leaf extract showed thermally stable 
based on the physio-chemical properties result from the accelerated stability study, and DPPH result 
demonstrated that the cream containing A.muricata leaf extract had higher antioxidant value compared 
to the cream without A.muricata leaf extract.  
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